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MINERALIZATION, MINING, AND MINERAL RESOURCES IN THE
BEAVER CREEK AREA OF THE GRENVILLE LOWLANDS
IN ST. LAWRENCE COUNTY, NEW YORK

By C. ERVIN BROWN

ABSTRACT

The Beaver Creek area in western St. Lawrence County, N.Y.,, is in
the Grenville lowlands, which are underlain by metasedimentary and
metaigneous rocks of Proterozoic age. Since about 1812, mining has
been an important part of the economy of the area. Iron, lead, zinc,
pyrite, talc, graphite, feldspar, marble, garnet, and wollastonite have
been mined in the Grenville lowlands, and the area is still an im-
portant source of zinc and tale for the United States.

The mineralization of the region can be categorized as taking place
during four major geologic events in the following chronologic order:

1) Sedimentation and penecontemporaneous mineralization
(>1,000 m.y. ago);

2) Recrystallization and remobilization caused by regional tec-
tonism and metamorphism (1,000 m.y. ago);

3) Oxidation and hydrothermal alteration subjacent to the Protero-
zoic-Paleozoic unconformity (< 1,000 to 500 m.y. ago);

4) Hydrothermal vein deposition along vertical fractures (<450
m.y. ago).

Identified mineral resources, numerous abandoned mines and pros-
pects, and many occurrences of minerals that are economically or
scientifically significant are in the Beaver Creek area. One hundred
and one localities of mineral resource-related features that are located
and described include abandoned lead, iron, graphite, pyrite, fluorite,
and barite mines and prospects and many unusual mineral occur-
rences. Identified resources of high-purity marble, talc-tremolite
schist, stratabound zinc and pyritepyrrhotite, galena, rutile,
pegmatite, and peat are in the area.

A quartz, mica, feldspar granofels unit rich in magnesian tour-
maline is found in the rock sequence southeast of Beaver Creek in
association with other metasedimentary rocks rich in magnesium.
Similar rocks at many places elsewhere in the world are associated
with stratiform base-metal sulfide deposits that were formed as sub-
marine exhalative deposits. On this basis, the presence of similar
base-metal deposits is speculated here.

INTRODUCTION

Mineral deposits, old mines and prospects, and
numerous mineral occurrences were located by the
author while mapping the geology of the Beaver Creek
area, an area of about 280 km? in western St. Lawrence
County, N.Y. Rocks are metasedimentary and metaig-
neous rocks of the Grenville Complex. The purpose of

this report is to highlight and appraise the mineral
resources and to record locations of abandoned mines,
prospects, and mineral occurrences where fine mineral
specimens might be collected. The map (pl. 1) shows
point locations and the principal minerals of interest.
The mineral assemblage and evidence of mining activity
at each numbered locality are listed and described on
the map.

Indicated, inferred, and speculative mineral
resources' of base metals, limestone, dolomite, talc, and
peat that were recognized during my investigation and
some from earlier studies are shown on the map (pl. 1)
and discussed here. Lead, iron, pyrite, feldspar, garnet,
fluorite, and graphite mining, and possibly barite pros-
pecting, were done during the 19th and early 20th cen-
turies in St. Lawrence County; numerous sites of such
activities are located in the Beaver Creek area. Early
mineralogists collected minerals in St. Lawrence Coun-
ty and referred to such many times in mineralogy texts,
but with indefinite locations (Beck, 1842; Dana, 1914).
Small prospect pits at some crystal localities described
here probably date from this early mineral-collecting
activity.

The geologic units that are outlined on the map (pl. 1)
are selected for their resource potential. Unlabelled
areas are undivided granites, amphibolites, gneisses,
and marbles of little or unrecognized resource potential.

The southeastern part of the Richville quadrangle
was mapped by H. M. Bannerman (1972) as part of his
study of the Richville-Bigelow area. His geologic units
are reinterpreted and correlated with the Beaver Creek
area by the author in regard to their resource potential
(see mapping index, pl. 1), and mines and mineral occur-
rences that are described in the geologic literature are
shown. A small area of white, pure dolomitic marble
(locality 95, pl. 1) was mapped and sampled by Prucha

Resource terminology used in this report is that prescribed by the U.S. Bureau of Mines
and the U.S. Geological Survey in U.S. Geological Survey Circular 831 (1980, p. 2, 3).
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2 MINERALIZATION, MINING, AND MINERAL RESOURCES, BEAVER CREEK, NEW YORK

(1953) near the south edge of the map. His geologic
units are also generalized and shown here.
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GEOLOGIC SETTING

The Beaver Creek area is northwest of the Adiron-
dack highlands in the northern part of the Grenville
lowlands (Buddington and Leonard, 1962, p. 7) that is
characterized by a low, but very hilly relief of about
60 m and a topographic grain that closely reflects the
highly deformed crystalline bedrock. Valley floors are
flat because of lacustrine clay that was deposited during
the period of inundation that followed Pleistocene gla-
ciation. After inundation, peat accumulated in many of
the valleys. The lowlands are underlain mainly by meta-
sedimentary rocks of the Grenville Complex, which here
have a large carbonate component, and were intruded
by igneous rocks ranging from granite to gabbro, which
are now gneisses and amphibolites. To the north and
south of the Beaver Creek area, rocks of the Grenville
Complex are unconformably overlain by relatively unde-
formed sedimentary rocks of early Paleozoic age. In the
Grenville lowland area, the overlying sedimentary cover
has been breached by erosion along a broad arch known
as the Frontenac axis that connects the Proterozoic
rocks of the Adirondack highlands with the Canadian
Shield to the northwest. Rocks of the Grenville low-
lands are regionally metamorphosed mainly to the up-
per amphibolite facies. The border with granulite-facies

rocks is about 20 km southeast of the Beaver Creek
area, essentially at the highland-lowland boundary (New
York State Museum and Science Service, 1971).

Rocks of the Grenville lowlands have been severely
affected by deep-seated, ductile folding and faulting and
igneous intrusion at least 1000 m.y. ago. Since then,
renewed intermittent fault movement has caused
mylonitization and brittle deformation along some of
the old faults. The Beaver Creek area can be divided into
northeast-trending panels or structural domains sepa-
rated by faults or lineaments (fig. 1). From southeast to
northwest, the bounding structures are 1) a fault zone
now followed by the Oswegatchie River, 2) the Beaver
Creek lineament, and 3) the Pleasant Lake fault that ex-
tends in this area from south of Pleasant Lake north-
eastward through Hickory and Mud Lakes. Each struc-
tural domain is characterized by its own structural
style, stratigraphic sequence, and somewhat by its
intrusives. The confidence level of the correlation of
lithologic units from one domain to another ranges from
positive to purely speculative. For instance, different
lithologic sequences are found on either side of the
Beaver Creek lineament. In contrast, the rock sequences
on either side of the Oswegatchie fault zone are quite
similar.

Because the purpose of this report is to highlight the
mineral-resource aspect of the area, geologic structure
and stratigraphy will not be discussed further except in
regard to resources and mineral occurrence.

MINERALIZATION HISTORY
INTRODUCTION

The rocks of this area represent more than a billion
years of geologic history, and mineralization processes
that produced potentially useful, collectible, or scien-
tifically interesting minerals were active at several
times. Nevertheless, for simplicity, the mineralization
history can be divided into four major events or phases,
and all resources and occurrences listed here are cate-
gorized in their respective genetic phase by number on
the table on plate 1. The events, in chronological order,
are 1) Sedimentation and penecontemporaneous miner-
alization, 2) Recrystallization and remobilization of
phase 1 elements by regional tectonism and metamor-
phism, 3) Oxidation and hydrothermal activity close to
the Proterozoic-Paleozoic unconformity, 4) Hydrother-
mal activity and vein deposition along vertical fractures
in post-Ordovician time.

The minerals or chemical elements resulting from
phase 1 mineralization were all remobilized and/or re-
crystallized by phase 2 metamorphism. Most of the
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F1GURE 1.—Major structural features of Beaver Creek area discussed in text.

minerals that were oxidized during phase 3 were orig-
inally formed during phase 2, but some barite, pyrite,
and other sulfides were possibly introduced at this time.
Vein minerals resulting from phase 4 processes are
probably derived from mineralizing solutions generated
at considerable distance from the site of deposition.

SEQUENCE OF MINERALIZATION EVENTS

PHASE 1. SEDIMENTATION AND PENECONTEMPORANEOUS
MINERALIZATION

The Grenville Complex was deposited as clastic sedi-
ments and/or chemical precipitates in Proterozoic time

followed by a tectonic and metamorphic event that oc-

curred about 1,000 m.y. ago. Some base-metal deposi-
tion, particularly zinc, occurred early in a marine-
carbonate-depositing environment probably under
evaporitic conditions as evidenced by the presence of an
anhydrite unit in the same rock sequence that contains
the stratabound sphalerite in the Balmat-Edwards,
N.Y., mining district 15~-20 km southeast of this study

area (Lea and Dill, 1968; Dill and de Lorraine, 1978).
Other chemical elements that later developed into min-
eral deposits probably were also concentrated early in
the sediments. These include magnesium, iron, sulfur,
and boron that are now stratabound talc-tremolite,
pyrite, and tourmaline-rich zones, respectively.

PHASE 2. REGIONAL TECTONISM- AND METAMORPHISM-
PRODUCED RECRYSTALLIZATION AND MOBILIZATION

All elements of Phase I have been modified and mobil-
ized by subsequent tectonism and high-grade, regional
metamorphism. For instance, zinc deposits of the
Balmat-Edwards district are stratabound but are now
mainly structurally positioned within specific strata in
axial parts of folds. Several generations of folding have
taken place, and each has had an effect on size, shape,
and location of ore bodies (Dill and de Lorraine, 1978).
Sulfides under high P-T conditions of regional meta-
mosphism are apparently mobilized at different rates
than other mineral matter and, thus, have migrated
laterally along pressure gradients during tectonism.
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Magnesium-rich zones (now talc-tremolite schist) and
anhydrite behaved in a similar manner to the sulfides.
Recrystallization has produced a variety of mineral
deposits of silicates and sulfides that locally are very
coarsely crystalline. The minerals at many of the occur-
rences shown on the map (pl. 1) were produced during
phase 2 about 1,000 m.y. ago. Examples of minerals pro-
duced during phase 2 are shown in fig. 2. During this
phase, pegmatites, granites, and gabbros were em-
placed, and rocks were affected by anatexis, migmatiza-
tion, and probably metasomatism. Late in phase 2, and
probably when rocks were at a higher level in the
Earth’s crust, cataclasis along zones of translation pro-
duced some granulated, strongly lineated, and fine-
grained rocks (mylonites). Retrograde metamorphism
also was a late phase 2 process that affected the region
widely and possibly overlapped somewhat with some
mineralogic effects described under phase 3. Some of
the resulting minerals of this retrograde metamorphic
event are serpentine and talc that are an alteration of
diopside, tremolite, anthophyllite, and forsterite that
formed earlier in phase 2 in siliceous dolomitic marble.
At a later time, retrograde metamorphism formed
segregations of green hornblende and chlorite with
sulfides in some gneiss units; biotite is commonly
altered to chlorite and magnetite, and feldspar is
sericitized.

PHASE 3. OXIDATION AND POSSIBLY HYDROTHERMAL
ACTIVITY SUBJACENT TO THE PROTEROZOIC-PALEOZOIC
UNCONFORMITY

The third major phase of mineralization took place
after many kilometers of crystalline rocks were eroded
down to an area of low relief close to sea level. Lateritic
weathering produced a rubbly surface covered with
hematite-enriched and cemented bouldery residuum
somewhat similar to the ‘“‘canga’-covered surfaces in
Brazil (Guild, 1957, p. 59). The “canga’’ in Brazil forms
a blanketing deposit that at places merges downslope
with bauxitic deposits (Guild, 1957) and is spatially
related to occurrences of Precambrian iron-formation.

The iron-rich deposits in the Grenville lowland in con-
trast to the Brazilian canga are associated with un-
derlying pyritic metamorphic rocks, and no bauxitic
weathering products are known. These remnants of the
Proterozoic topographic surface are preserved close
(horizontally and vertically) to remnants of Potsdam
Sandstone of Late Cambrian age that covered and pre-
served this surface.

Surficial lateritic weathering alone cannot easily ex-
plain all of the features of these deposits. Most iron-
oxide-rich material in the hematite deposits of the Gren-
ville lowlands is siliceous, red, earthy hematite, but

crystalline specularite commonly occurs as well as
magnetite and maghemite. In addition, secondary
pyrite, chalcopyrite, millerite, barite, sphalerite, galena,
willemite, ilvaite, and grossularite have been described
associated with this type of mineralization (Brown,
1936). Obviously, the process was more complex than
simple oxidation by weathering. Furthermore, whatever
the process, it apparently started before the deposition
of the Potsdam Sandstone and continued after the sand-
stone was in place because blocks of typical bedded
Potsdam Sandstone are included in hematitized and
silicified breccia masses produced by collapse into an-
cient solution cavities where marble is bedrock.

Simple collapse cannot explain all instances of masses
of Potsdam Sandstone or similar material in unusual
locations in relation to metasedimentary rocks of the
Grenville Complex. New roadcuts close to Richville,
N.Y., including locality 92 (pl. 1) reveal an intriguing
variety of relations between Potsdam Sandstone and
marble of Proterozoic age. One of these roadcuts close
to Welch Church has marble reverse faulted against
Potsdam Sandstone. Associated with the fault zone is
brecciated basal sandstone and quartz pebbles and
hematite-stained sandstone dikes that intrude along
fractures and solution cavities in the marble. Another
roadcut (locality 92, pl. 1) has a 7-m-high section of
hematized material exposed. The top of the roadcut is
oxidized pyritic, tremolitic, quartzite of Proterozoic age
that grades downward into a hematite-rich zone which
includes sheared phacoid-shaped masses which include
blocks of vitreous quartzite that look like Potsdam
Sandstone. Marble occurs at the bottom of the outcrop.
The reverse fault, highly sheared and hematite-enriched
rock, and sandstone dikes intruding all available
cavities apparently record a laterally compressive tec-
tonic event that also was part of phase 3 activity.
Reverse faulting has also been observed at the contact
between marble and other isolated areas of Potsdam
Sandstone by the author.

Hematite deposits resulting from the third phase of
mineralization were mined in the vicinity of Antwerp
and Keene 8-15 km south of Gouverneur, N.Y. Mining
started there about 1812 and continued until the early
1900’s. Ore was smelted at Rossie, N.Y. Some mine
workings are more than a quarter of a mile long and 200
feet deep (Buddington, 1934, p. 198). However, the min-
ing record is sketchy because very little was written
about these mines while they were operating. Budding-
ton (1934) provided the best description of the aban-
doned mines and listed the few earlier references to
them. He and Leonard also described hematite mine
workings in eastern St. Lawrence county (Leonard and
Buddington, 1964, p. 232-239) and called them “Sub-
Potsdam (supergene) hematite deposits.” They believed









PAST MINING IN THE GRENVILLE LOWLANDS 7

OTHER LATE MINERALIZATION PHENOMENA

Some mineralization effects, although they are ob-
viously at a shallow position in the Earth’s crust, lack
specific criteria to categorize them as being a result of
either phase 3 or phase 4 mineralization. Light-blue
patchy alteration in amphibolites and diopside, scapo-
lite paragneisses, and along joints in the dioritic para-
gneisses in the outer zone of the gneissic dome 2,000 m
west of Pierces Corner has been identified by the author
as pumpellyite. The latter rocks also have rare, thin,
light-gray layers and cross-cutting seams of extremely
fine-grained massive sericite specked with millimeter-
sized brown grossularite that are also obviously a late
alteration, but that possibly preceded the mineraliza-
tion associated with phase 3.

Fluorite and calcite in large showy crystals occur in
northeast-striking gash veins (fig. 1) that dip to the
northwest at locality 98 (pl. 1). Similar deposits are
found at Muskalonge Lake (Kunz, 1889) and Vrooman
Lake (now Payne Lake) (Whitlock, 1905). Minerals at
localities 2, 24, and 41 have the same mode of occur-
rence. Some fluorite is also found with calcite in the
Rossie-type veins, but they are in vertical west- to
northwest-trending fractures. Whether the two types of
deposits are related is open to question (see section en-
titled “Fluorite deposits™). A veinlet of fluorite and pink
calcite at locality 43, however, fills a northwest-trending
vertical fracture, and I believe that it is a result of phase
4 mineralization. A study of fluid inclusions and pos-
sibly isotopes is needed to better identify and categorize
the minerals of various late mineralization events.

PAST MINING IN THE GRENVILLE LOWLANDS
WITH REFERENCE TO ABANDONED MINES AND
PROSPECTS IN THE BEAVER CREEK AREA

A great variety of mineral resources has been mined
from the Grenville lowlands mainly from St. Lawrence
County but also from the northern part of Jefferson
County. Iron, lead, sulfur (from pyrite), zine, talc,
graphite, marble, feldspar, and wollastonite were the
principal commodities extracted, and table 1 shows the
chronology of the mining activity. Table 1 also includes
some minor mining operations for garnet and fluorite.
Although most of the commodities are no longer mined
because the deposits are subeconomic, major zinc and
talc mines, a few quarries in marble, and a small
wollastonite mine near Lake Bonaparte are still being
operated in the lowlands.

The Beaver Creek area (pl. 1) includes mainly the
drainage basin of Beaver Creek and some area along
Birch Creek to the west and the Oswegatchie River to

the east. This area has occurrences of all of the minerals
and types of deposits mined in the lowlands except wol-
lastonite. The discussion that follows concerns mainly
deposits in the Beaver Creek area. Some other deposits
and occurrences elsewhere in the region are discussed
under the section entitled ‘“Mineralization history.”

IRON MINING

Iron ore, mainly hematite, was mined from 1812 to
1910 from mines mainly near Antwerp and Keene
8-15km southwest of Gouverneur, N.Y. (Newland,
1921; Buddington, 1934). The ore, a result of phase 3
mineralization (see section entitled ‘“Mineralization
history”’), is in rocks of Proterozoic age close to the con-
tact with the overlying Potsdam Sandstone. One of
these deposits is in the Beaver Creek area at Hedgehog
Hill (locality 36) that is capped by Potsdam Sandstone.
Blocks of a hard, massive, fine-grained, dark-gray
mixture of hematite and magnetic maghemite locally
associated with jasper are on the old mine dump. The
country rock is a rusty pyritic gneiss. An unpublished
reconnaissance ground magnetometer survey done in
1972 by students from Columbia University School of
Mines and the author proved an associated high mag-
netic anomaly in the zone between localities 35 and 36.

Although phase 3 ore is mainly soft red hematite, the
iron mineral at locality 90, 2 km north of Little Bow, is
flaky specularite in veins in coarse crumbly marble.
Elsewhere, a few small pits in soft red hematite close to
the basal Potsdam Sandstone contact were dug by local
residents partly for a pigment for homemade barn paint.

A zone of hematite-mineralized rock, previously dis-
cussed, is exposed along the relocated U.S. route 11
southwest of Richville (locality 92). Here, the rock
before alteration was an interlayered pyritic and tremo-
litic quartzite. A nearby small patch of Potsdam Sand-
stone proves the proximity of this zone to the Protero-
zoic surface. Although hematite was not mined in the
vicinity of Richville, the rock in the roadcut is typical of
the iron ore mined near Antwerp in the 1800’s.

LEAD MINING

During the 1830’s galena was discovered in
predominantly calcite veins 1.5-3 km south of Rossie,
N.Y. (fig. 1). These veins were mined mainly from about
1836 to 1852, and 6,000 tons of lead (table 1) were pro-
duced from them during that period (Neumann, 1952).
Other veins were found elsewhere in St. Lawrence
County, including those in the Beaver Creek area about
1.5 km southeast of Macomb (now Pierces Corner) (pl. 1,
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TABLE 1.—Chronology of mining in the Grenville lowlands and estimates of production

Estimated
Commodity total
and production
type district 1800 1850 1900 1950 1980 {short tons)
; 1812 i' 1 1910 } ;
Iron F | H | 2,500,000 tons containing
(hematite) | T | ' 35-40% Fe;
(Antwerp) l I I I | 1942-small amount for pigment"
I 1836v | I | I
Lead | — |2 I | 9,500 tons Pbs?
(galena) | | | | |
(Rossie) | | | | |
I | 1883 | 1921 | |
Sulfur [ | —t | | 660,000 long tons containing
1 3 3
o | | ' A
| | I 1015 | |
Zinc | | [ | L 10150 1964
(sphalerite) | | | [ T 17,432,184 tons containing 10.1% Zn;
(Balmat-Edwards) | I | I | 1964 t01976-846,368 tons
! } { : { recoverable Zn®
1878
Talc | | L ] ] |- 1883 to 1918-1,314,262 tons'®
(Fowler) [ ] | | | 1918 to 1980-9,000,000 tons®
| I 1878 | 1941| |
Marble o 1 ?
A. Dimension stone I I ' i ' } :
(Gouverneur) I ' H ' l
1905 1917
B. Fluxstone’ l | 1 — I l ?
(Richville) | | [ | |
C. Lanhtjscape stone and } } } I |J|_ ?
white filler
(white crystal | | | | |
dolomite) | I 1907 1942 | |
Graphite | | | ——— | | 20,0007 tons containing 20-25% C*
(Pope Mills) | | | | |
1910 1938
Feldspar I : } IR I { 1910* to 1929-120,000 tons
(McLear pegmatite) } | | I | feldspar®; 1929 to 1938—?
1885
Fluorite!* I R | | 15* tons CaF,=
{Macomb) = } { } }
Garnet’ | = } — } ?
[
Wollastonite I | | H ?
(Lake Bonaparte) i |. i ‘ l
:Buddingwn, 1934. Ehaub, 1940.
N , 1952, k, 1888,
3P;ux,n1957. ‘°§1a§con, 1888.
“Lea and Dill, 1968. 10tte, 1943, p. 24.
5U.S. Bureau of Mines Minerals Yearbooks. 2Kunz, 1889.

$C. E. Brown, estimate.
7Cushing and Newland, 1925, p. 85, 119.

fig. 1). These were mined during the Civil War, but some
mining possibly continued as late as the early 1900’s.
Although sphalerite occurs in the veins, none was recov-
ered. Iron sulfides are rare, and thus rock on the old

mine dumps is not iron stained.

3Newland, 1921, p. 285.

The Macomb mines produced about 1,000 tons of lead
(Neumann, 1952), and production was mainly from the
mines at localities 3, 4, 5, 9, and 11 (pl. 1). Little informa-
tion is available about these, and none for the few mines

on the east side of Beaver Creek (localities 80, 81, 82, 83,
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MARBLE MINING

Marble for dimension stone and monuments was
mined from at least a dozen quarries close to the south-
ern limits of the village of Gouverneur intermittently
from 1878 to 1941 when the last quarry closed. So much
marble was cut and shipped in that period that Gouver-
neur to this day is known as the ‘“Marble Village.” One
quarry close to Gouverneur is still operated for crushed
rock and agricultural lime.

Several shades of gray marble were produced, and
many buildings, curbstones, and sidewalks in this part
of New York are made of it. The quarries closed mainly
because the market preferred lighter colored and finer
grained marble from Vermont and Georgia. There re-
mains an almost unlimited resource of marble of many
shades and varieties in the Grenville lowland. Only one
quarry that produced dimension stone is in the area of
plate 1, that is, the “white crystal dolomite” at locality
95 discussed under the heading, “High purity marble,”
in “Identified mineral resources.”

FELDSPAR MINING
The McLear pegmatite deposit 8 km northeast of

Richville (beyond area of pl. 1) was mined from about
1910 to 1938 for perthitic feldspar (table 1) for use in the

glass and pottery industry (Schaub, 1929, 1940). Up to
1929, 120,000 short tons of feldspar were produced. Tan
(1966) reports that the perthitic feldspar contains about
36 percent albite. Although pegmatites like this one are
fairly common in the Grenville lowlands, the McLear
deposit is the only one that was mined.

FLUORITE MINING

Kunz (1889) described a small deposit of fluorite
“,..one and onehalf miles from the wellknown
Macomb Lead Mines...” that was being mined in the
late 1880’s. At that time miners broke into a large cav-
ity lined with green fluorite crystals of museum quality,
and about 15 tons was removed. Many clusters of crys-
tals from here were bought by mineralogical museums.
The New York State Museum purchased groups of large
green fluorite crystals from here in both 1889 and 1890.
Four specimens were purchased from George F. Kunz
(N.Y. State Museum Ann. Rept., 1889, p. 64; 1890,
p. 30; see Frontispiece).

The exact location of the ‘“Macomb fluorite mine’” has
been essentially unknown since Kunz’s report of 1889.
In 1981, Robert Paul Rice, a local mineral collector,
showed me an overgrown shallow mine along Rastley
Road where abundant chips of clear and green fluorite
are on the dump (locality 98, pl. 1). The site fits the
description by Kunz, and I have no doubt that it is one
and the same.

A similar deposit was along the northeast shoreline of
Muskalonge Lake (fig. 1) where fluorite was mined and
groups of sea-green fluorite crystals were recovered
(Buddington, 1934, p. 222). Whitlock (1905) also men-
tioned a deposit on Vrooman Lake (now Payne Lake) ““2
miles” east of the Muskalonge Lake mine. The date of
the mining at Muskalonge Lake was about 1850 (Kunz,
1889) (see sections entitled ‘“Mineralization history”
and ‘‘Fluorite deposits”).

GARNET MINING

A mine for garnet abrasives was operated from about
1902 to 1905 at a locality about 3% km north of the
Gouverneur village limits on the road to Peabody
Bridge (Cushing and Newland, 1925). This locality is
close to but outside of the southern edge of plate 1. Ap-
parently, the deposit was in a garnet-rich zone between
alaskite and marble. No record of the production is
known, and mining ceased because the garnet quality
was not as good as abrasives from other sources.
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GRAPHITE MINING

Graphite, a product of phase 2 mineralization, occurs
in many rock types in the Grenville Complex, particu-
larly as an accessory mineral in carbonate rocks.
Graphite is abundant in some marble layers and also
occurs in veins with magnesian tourmaline and other
silicates, such as the prospect at locality 30 where the
graphite is coarse grained. Another type of graphite oc-
currence is as a major mineral in quartzrich graphitic
schist. This type was mined in the Beaver Creek area at
locality 17, the Pope Mills graphite mine (pl. 1). Alling
(1917) described this deposit and the mining that was
done there in the early 1900’s. The graphite ore,
although fairly rich, is fine grained and thus has limited
usefulness. A similar unprospected occurrence is at
locality 18. The schist unit in both places is metasedi-
mentary and probably extends for a considerable dis-
tance beyond the outcrop. Because of complex folding
and spotty outcrops, the extent of the schist unit has
not been determined at either occurrence.

IDENTIFIED MINERAL RESOURCES IN THE
BEAVER CREEK AREA

NONMETALLIC MINERAL DEPOSITS
HIGH-PURITY MARBLE

An extensive belt of very coarse grained (2-3 cm),
slightly graphitic marble west of Beaver Creek was
sampled at localities 16 and 33 and found to be poten-
tially useful as commercial ‘“‘high-calcium limestone.”
Most samples contain more than 95 percent CaCO,.
Another zone in the northeast part of the map (locality
45) has marble that is almost as pure. These occurrences
have been described by the author (Brown, 1978; and
1980a), and the discussion is not repeated here. The
marble zones on plate 1 show some additional areas of
high-purity calcitic marble (ca) found since the earlier
publications.

White, pure dolomitic marble occurs close to the
Oswegatchie River (locality 95) and is presently being
mined for white landscaping chips and is also pulverized
for a white filler in plastics. Dimension stone from two
small quarries operated here at the turn of the century
provided very attractive white marble for the bell tower
of the Metropolitan Life Insurance building in New
York City and for the Webb Horton mansion in Middle-
town, N.Y. (Prucha, 1953). This deposit is extensive,
and similar occurrences might be found elsewhere.

Prucha (1953) described and sampled the dolomitic
marble, known as the “white crystal dolomite,” and

chemical analyses of the samples proved that the rock is
nearly a theoretically pure dolomite. Three holes were
drilled during that investigation and 13,580,000 short
tons of reserves of white dolomite were measured. Some
of the dolomitic marble is off-white, and total reserves of
white, gray-white, and tan marble are 68,010,000 short
tons (Prucha, 1953, p. 9).

Although during my investigation pure white dolo-
mitic marble was not specifically sought, one zone
(locality 96) of very attractive, slightly phlogopitic,
translucent, white, dolomitic marble is shown as a pos-
sible site where high-quality marble might be devel-
oped. Undoubtedly, more such zones are in the area
designated as gm on the map.

TALC

Talc-tremolite schist known locally as ‘““talc”” has been
mined from near Fowler and Talcville, N.Y., 16-20 km
southeast of Richville since 1880 (pl. 1). It is used
mainly for paint extender, mineral filler in many prod-
ucts, and raw material for ceramic tile (Brown, 1973).
Deposits similar to those mined there occur elsewhere in
St. Lawrence County, and deposits found close to Rock
Island Road (localities 52 and 67) in the Beaver Creek
area have been described by the author (Brown, 1969).
The schist layer at locality 67 is 35 m thick, and dips
are less than 20 degrees northeast. Because of the low
dip, considerably more area is within mining depth than
is apparent from the narrow outcrop width. Outcrops in
the Beaver Creek swamp (locality 52) indicate that a
significant thickness of talc is probably bedrock
beneath peat and lacustrine clay of the valley fill. Some
additional unpublished locations of talc-tremolite rock
close to Beaver Creek, such as locality 79, are shown on
plate 1. Talc is spotty in occurrence and commonly does
not crop out. Therefore, a distinctive thinly laminated
quartz-tremolite rock (tq) that occurs approximately at
the same stratigraphic horizon as the talc-tremolite
schist (tt) is shown as a guide to other possible hidden
occurrences of talc.

Another zone of talc-tremolite schist was mapped by
H. M. Bannerman (1963 and 1972) along the Oswe-
gatchie River (see pl. 1). These occurrences are in the
Oswegatchie faulted zone, and therefore projection of
the deposits much beyond the outcrops cannot be done
with confidence.

PEGMATITES

The McLear pegmatite deposit discussed under
“Feldspar mining” is the only pegmatite that was
developed and mined in the lowlands for albite-rich
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U.S. Bureau of Mines explored lead veins for downward
extensions at the Macomb mines (Neumann, 1952). 2)
Shortly after the talc-zone discovery at North Gouver-
neur was announced (Brown, 1969), a company drilled a
few shallow holes which verified the downdip continua-
tion of the talc zone close to the outcrop. No drilling was
done for the projected deeper occurrence of talc. 3) In
1952, several holes were drilled near locality 95 to test
the quality and extent of white dolomite (Prucha, 1953).

The Balmat-Edwards district is one of the most im-
portant zinc mining areas in the United States; yet,
most prospecting has been done only in rocks of the
rather restricted synformal structure that contains the
known ore bodies. Geochemical exploration has been
done outside that district, but in limited areas. In 1980,
discovery of an ore body by drilling near Pierrepont,
N.Y., was announced by St. Joe Zinc Corporation in a
quarterly report to stockholders. The ore body is out-
side the district and thus undoubtedly will cause more
interest in zinc occurrences in similar rocks elsewhere in
the region.

An insignificant amount of exploration on the ground
has been done since the early reconnoitering for iron,
lead, and pyrite. However, talc, stratabound zinc, and
high-calcium limestone located during my study prove
that exposed deposits can still be found in the Grenville
lowlands. Some remote-sensing techniques such as radi-
ometry were tried by private companies, but results are
not available. Aeromagnetic surveys have been com-
pleted by the U.S. Geological Survey (1975).

Hidden deposits such as stratabound zinc in the
marbles (gm on pl. 1) might be explored by first sam-
pling soil and analyzing for trace elements followed by
grid drilling of anomalous areas. Because this type of
deposit contains associated mercury (Brown, 1970), per-
haps a survey by means of a mercury detector over the
area of these marbles might help one select drilling
targets (Vaughn, 1967, McCarthy and others, 1969).

The speculative deposits of massive base-metal
sulfides (see ‘“‘Speculative resources’”) can be explored
by airborne electromagnetic and other modern geophys-
ical techniques that to my knowledge have not been
tried extensively here.

Although the outlook is encouraging for finding ore
deposits in the Grenville lowlands, the system of owner-
ship of mineral rights in this part of New York State
provides a serious deterrent to mineral exploration.
Ownership of surface and mineral rights can be
separated here. Because early property owners were
aware of the potential value of minerals, many owners
reserved the mineral rights when properties were sold,
or landowners sold mineral rights in time of financial
need. Taxes are assessed on mineral rights only in
special cases where there are operating mines or proved

deposits; therefore, the reserved mineral rights, where
they are not taxed, continue on to the heirs of estates
generation after generation. Exploration companies,
seeking to purchase or lease rights to explore or mine
are usually confronted with a difficult genealogical and
legal problem—finding all heirs and then getting legal
agreement from each to explore. Another sensitive
aspect is that owners of properties where mineral rights
have been separated from the surface rights are insecure
because they are aware that another party, often
unknown to them, has a legal right to explore and mine
on their property and their only redress is to collect pay-
ment for damage to the crops and land.

CONCLUSIONS

Lead, iron, pyrite, graphite, fluorite, and marble have
been mined in the Beaver Creek area. Continuations of
these deposits are known, and, except for pyrite and
marble, they are small and lean and probably are pres-
ently subeconomic. Nevertheless, other more extensive
mineral deposits, high-purity limestone and dolomite,
talc, feldspar, and peat, have been identified here. A se-
quence of marble which contains occurrences of strata-
bound zinc is believed by me to have potential for con-
taining deposits like those mined nearby at Balmat and
Edwards, N.Y.

A quartzitic unit, rich in magnesian tourmaline in
association with a magnesium-rich, talc-tremolite zone,
matches geologic conditions that, in comparable rocks
elsewhere in the world, are genetically associated with
stratabound, base-metal sulfide deposits. This suggests
the possibility of similar deposits here.

Occurrences of fluorite alined parallel to and west of
the Beaver Creek lineament (fault) present an intriguing
possibility of a fluorite mineralized zone related to that
feature. Fluorite having a similar mineral assemblage
was mined near Madoc, Ontario, but there it is in
northwest-trending fault fractures like those in which
the Rossie-type lead-calcite veins occur. The occur-
rences along Beaver Creek unlike the Madoc deposits
are not in obvious fault fractures but rather are in minor
westward-dipping fractures that possibly were pro-
duced by late vertical fault movement on the Beaver
Creek lineament. If this is the case, a previously
unknown type of deposit is indicated, and other old
faults that show late movement such as the Pleasant
Lake and Grass Creek faults (fig. 1) could have similar
deposits.

St. Lawrence County is a famous area for mineral col-
lecting by hobbyists and for profit. The Beaver Creek
area has many sites where fine mineral specimens can
be found. Some of the area is included in State Forest
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land, but most is privately owned, and permission from
the owners of property and mineral rights is required to
enter for mineral exploration or collecting.
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